In this paper, we find a solution for a temperature problem in a layer of fluid between two walls and also it is studied using a dynamical system.
Introduction
We can find something about thermal conductivity with some velocity distribution and fluid flow in [1, 2, 3] . In this paper, we study the temperature of a fluid near a solid wall, where the temperature will be obtained from a partial differential equation which will be resolved by the method of the asymptotic expansions with some boundary conditions and we solved the equation (2) that it is not easy to solve it.
Preliminary
Consider fluid flow inside two parallel walls of length L and these are separated by a distance h. The temperature T satisfies:
where P e >> 1 is the Peclet number. The boundary conditions for the problem are
Here, T 0 is the fluid inlet temperature which is constant and suppose that T 0 > T w . Temperature profile at the exit is T w .
Main Result
Theorem 3.1. The problem (1) has an approximated solution (9)
Proof. Replacing the small parameter 1 P e by ε and the values of u = y and v = 0 respectively in (1) and analyzing the boundary layer in one dimension
we have the following general solution T = A + εBe yx/ε /y where A and B are constants and using initial conditions and e −y/ε → 0 we have
If the outer expansion is
for n ≥ 1. And T out 0 (x, y) = T 0 Suppose we have the transformation of the form s = y/ε p . We obtain that
The left-hand side of the equation is O(1) and we require that p = 1/3 then the one-term inner expansion
We will find the general solution by combination of variables. Assume
Now we obtain the derivatives with respect to x and s
and
Substituting these results in (2) leads the following differential equation
We suppose that
so the equation (3) is
The general solution of equation (5) can be written as
where a 1 and a 2 are constants and Γ is the incomplete Gamma function defined by Γ(1/3,
The solution of (4) with initial condition δ(0) = 0 is
From (6) we obtain
Therefore,
Therefore the boundary conditions are And the Prandtl's matching condition is
And thus we can write the composite one-term approximation as
We have T = u, εu = yu. Consider the systeṁ
where f 
